The Emission Spectra of AlCl, Agcl and AgBr Molecules by Kumar, Yogendra
THE EMISSION SPECTRA OF AlCl, AgCl AND 
AgBr MOLECULES 
YOGENDRA KUMAR 
M. Sc.. (Aligarh) 
Thesis submitted in the Partial Fulfilment of the Requirements for 
the award of the Degree of Doctor of Philosophy of 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH, INDIA, 
1 9 6 E 
T842 
i n m^mim^^sLm^,*. m^.m mi^Mmmm^ 
1ti®®is fltiiteltted in m® p03ttla3- fi^filWKife ofJ 
feat the aitasstl o i tfe» ©egw M 
Doertaor Hi PMlosqpliv^ ii^ Physic©* of 
mcOTi uttmBMTu 
im 
Cftrtifiod thet th« mtk pswaented in this 
thfisais U tli0 original woirlc of " i f^ t^m Kuniart 
dors© widoar ray sui^rvieion. 
Aligasfi mrnlia mirnrnitn (J3AIJ mw 
Alig^h (U.P4 
tti0 tmc^irm %tmlt with th» ©p j^ctjsa 
msm^tm^^ siolc^ctiios mid hss b^m sl.iiri<ied in fd^t 
Qmptm 1 mUh ^s t «kt«!«diiatlen ©f tti® vlto^-r 
t l ^ l eisnstaisiB for ^ states i a tli« Mi isf©t® 
m c i tba -sv t^eEi Itaft b©itri recorded In tls» 
s f^comt tm^tm thQ 21 f t gmtitiq «pecta;«fg2fapli» ttwci vSte-^ 
tlonsi tm^tmvt^ for ^m iipptr lisv® 
t l of Iti® thosta. deals wltlt nctuttonal 
©irtiete® systea of tM AlCl Iti© 
^ota^tiorisl ^©ostaRts nvsilabl© lis ffiwttsi to 
with th t dbseiwi f^cts aiasi ther^lesro 
baisiJs of thlm system rtcis&ded a t a high 
(4tli of a taati® jasi^llMtto plaits 9ratifi0 El)®tt 
spectsrogrnph hafViriQ lin®$ ipr&ting). thB irotatiipnaX 
stsuffittar© ©f the C0» 0> «ritJ (i* 1} bawds luas hem mtmXv^ 
im tho f t e t t iee . Extra feeada hav© also c s^©iv®d in 
tb9 (0» 0) t»ssnci of this 1M <:cm»tanft!!. SfO 
sm to ©Kplaio tl3o degradttic^ th^ bsfudt. 
th0 coJ^tarsts fm t l ^ ^itate ^m imjch dlffijrettt 
those abtalr^iS by wcarii»ir«, th© intsmity <ilst»ibati<s» 
^ ^ C0» 0 | tia$ b&m sttjcliftd utiids ifiaicated ^ t 
teapwtiir^ <jf tls» si^fce- i s aiwil 
Chapt^ H I ^mls^ isitb tsisai^ri i&pststofe Qi thit 
ilgCi TOleeul©* IM M syatcjia of tills hm I>e®fi 
i s ilw Bmm^ m^m of tise ^ f t ^a t i f tg 
tin CO* o | ai^ 0 | bafwto fmm 
f z m cmrt^ppiag. hmm fetsati smt'^^d mdl tht& mti^timat 
ef '^tt timmlirad ttas® also 
Ct^ptm: W of to tois wltJ: tti^ mlsf^im 
epsetiMia of ihn ^Ea- Hw hm mm. 
e ^ e d at n ari^olntlcu C2iKi ©f ^ 3S f t gifating 
« Tht paxtiaMf staaictus^ of th© 
iOf 1} iMii dotetmiristion 
0f tS^ ifsefarti©©®! c w t a n t s f«ar awslccula te f t o t 
tte ^IS,ftee^lt chi^te? in -Qil® mm mirittwfs 
to ^ fam mitM^ im: Each ctmpter coiatalnt 
i i thiEWJfoJF® not qlvm* 
Most of %%& dfiscfifeed Ifi tlio tliasis 
c^sidud oiit in tli0 of AlS^axti misXim 
^ ig t r l i . fh& ijdth 35 f t ^ a t i n ^ 
apmstirog^pl^ mm ree^r^sd »t tlie B^^rtsaettt, 
w^ma t i p e r ^ m i m of pxt^omm 
Hit n^tls the 3.4 mtm ^ i r r ^ X l ^ h plai^ 
©fating Ebesft msTe- gOwt^ ggmpiwd #t tli# 
mp&Ttm^ of edtli Pisofesmeiir p. 
I t i t a v®rv pl^asaitt cfeity of ctitbor t o 
Ms top maS t^ 
fo r feia -g i^tlfim^s and t.!s# ^s^apra^^fst^do^-lng t f ^ e ^ m of 
ttj# I t i® a pMrnvm t© ccMspi^stlxw 
and fit® mtkm m^iw^S fmn pm^mBtm Hals AhssesS 
dtetriiig tit© totstlgatiai. t » also iridteb-feSKS to Psref^sor^ 
MRdEly mskitt^ t© m tii« fueilS^ 
t i e s thoix^ i^c^ks also ^m t0 txmm 
soi^ irsoftil dlsmisfiiom. 
t take t^e to mf 9r3t«fuljm» ti> 
wim Has hmm ^ stmsrc^ of inspirntlon to aio* 
ISte mitlKsr also Ukm to thatch Or.H^D^Biatt CX#t»TJCarpuir)i 
tissehnic^l staff of ^ pfeysics 
wJio lieilpf^J *«tci -ctsc^s^atM*© in various visfu* t M 
to riw D«|ij| fer thiJ fijiiiPciiBil, asaistafDCii 
«te a® a f®JUci«liip %n ^ scfei^^ asfictlcite^l t© 
slacey© thm^s als© to m 
asptijtally Zslaid ilasain* mn4 ^m 
ttieir cco^raticm aisd fe^lp* I ^isb to 
mml f&s: sfficietit t f ^ f ig cHf i&m mmig^iript. 
l^wvgL// 
Kxmm 
^..O.tl 1 E, ri T s 
fsti^ fos© 1 • Iv 
Ciiapto I Hi© spectms cit 
iao ssolecwi©. I ^ 
efsapte- II lt#tati<miil of tli« 
A'^ BfBtm AlCS i ? 37 
ClMlptor I I I Ih^ «3i.SSi£Pfl J^CtWI of 
the AsgCl 3 8 - 6 2 
Chapter Bf Thi? csdssion s-poctmn ©f 
til© Agar ^ 
mmmj, 
tiw M ^fBtm &i nm AlGi imt^ hmn 
i ^ t m ^ tiso m&m <s€ t|tt> 21. f t s^mtssom 
iti® ififer^memi tsfiftarjtst im ttws wpi^t stati® {hU 
W ^ rnm^ worn of 
mn^mm^ I t hm tmm poin^d w t that to eismtmm 
©bfemted 0hi>dyiri m4 I^Xes jscsl ciMisit©fit 
mm tfet ^rimiRtf stats •^IMstiwal 
Tmmim iinishafigiQiS^ iti® twissa ^ihrntltml 
^mmtanu im t l ^ mtiUmd s tate ^m 
3 
Jeyofis} vfi^iU atwdyin^ the »p®ctifwi ol ©ili«en 
ehlorlcJ® Ifi active nitaro^ont & i>and ay&ti^ in 
th«> 2600 S. j W t h l . band 
t»y <3i«ehaifQ0 thtougli the mpmr of 
diim^ium ehiosrido and littiribut^d i t to tha slwlrtitin 
chioriilt ifiJcX) mol0eul<»# Bhatei and Fowler^ 
odbpt^d th® outae ia«tho<3 m used foy Jwom for th<§ axci-
tati#n 0f this bund syst^i and tHSCospdod tony noire bands 
with i I'tii^oi? «poctro9»ph ir» tli© sreQion 
2555 2310 A vibjrution^il ^miiysi© of th9 bcindii of 
this systom, called ul t rwiolot systam^^as fey 
Bhadujri qM Foirit^ ami th# follcMiftg fomiia was giv^n 
to t^ptisnmt tho Q of tho moioeuXo.. 
u « 3S254.0 • C449»96li» •• a. 
tthoro u* « V* + f and u^ «s -f* 
th0 anaiysid wat supported W tho ifiotopio shif ts 
duo to chlorino the ra^awrod isotopio shift® 
woro in good s^rotfoerrt with those oaiculat^d from iho 
sbovo montiot^d quantum formula f 
4 
Xo the mm' year mtrnntifi also- pbotegraphod, this 
• «yst0si in omisftion, m itlto umd a HU^^r E^  
.qua^z ipo^jfograpfn for ^^eojp^iiig, p^^ ct-artW:, 
Vibrational is^ai^niitjmts of tho bonds taad^ l»y Mahtnti'^ 
ag»®0gi mitfi tho8«- .«>f Shadwjri end- f&ttUi^* tb© 
Whicjij MQfiawti'^  gmm.tQ th« a liwadt of 
cioXteuit is the foUowiJigs 
©ysfeoJs tti© mm rasst^ngi at b&fmo* 
the ctiloririe isiitopie sh i f t s t a to la tod witli tli^© 
vibiraticrtii eonttdrrlQ mm niso^ ifi ^ood with 
the oh««3tv0<S 0hift»* i t mm gwggosit®^ thot th» «y»tem 
to tramition f«c® i ^ Jf W®* ttatsi! to-
th» 9*ound $tat#» This iyataa vtm also in 
aba©*ption by th« mut&Hmml Btmctux^ ©f a 
f m bands of th© A»X »y»tsm of tht AlCi tooUewla wa& 
jp9cor0ea by Holst^ w»hi<fb hm bton cilscusied in th© neitt 
ch«F)t«* of th# thOBi$» 
In addition to this w&Xl kmm witi?avioI®t #y»t^t 
M^mims in th« rogiom 4154 • B0O 8 and 
• 6612 ^ mi^ by Shetisa^ in th« ^ffilsfiion 
speelyfwa of tho MCi ®y»t«w mteob*' 
tQima whmi sr* di&chex?^ mm pmmd ttmugh 
th© altMniuD chloride i^ apcmr miKad wit^i hslium* Tho 
bartd^ of -Hi© violet tystom ( 4 W S) ^m vlolBt 
TOd d^ra^eKl* Th@ violot find th^ tilt^avioloi 
i ccsTKiOTi lowmf atstdi was w34»rit froKi the aigr®©-
ffiorsrt valuta obtuii^ed frc© th© turo I t 
tmB ^yggessted that tkm violet is to m 
^ i • b t^iiiiaon tl^ © cfilclt0<^ t<? tho 
atst®# 
Th® w t m consists of thJPe© cier!4m» of 
a single v"" pregsre^aion of t ^ l e t band®, Stvsrrfil heads 
were cjteteseii^ d in of tho«6 trlpi®t bamia* 
Th<^  Im&t iitett of tliii sy$te8i idewtifiod to ba t W 
upper •t«te of th« violot As only v* » 0 pifogxet-
$ior» obaorv^df i t $u§gosto<l th^t tho i^per »tQt@ 
is pt^diisociat^d s t v* >» i* 
fteddi ifKi l^ iio iiivttgtiQiSted tlifii ®si4ii©ton »pmttm 
of th« AiCI irt viietiura ultrwiolort ir^Qion. 
Hue Mis ^xcltml in ^ hl9h txat^Qtm 
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Sin shorfe n®w band wfBtmm mto roeordod in th© f t o t 
Offdeir of tlio oio mtm mxmX incidtensc® ^ratin^ 
Bp©ct3to9i?0ph in th^ jcogiofi » X82D T too ^ontlnwa 
Irs th© w^swl^ngth 2320 25^ 60 2240 • 2170 R 
aitd 2il0 8 ^TO ai^o o!>aoyved and VJOTO cmXM tha 
chajeaetsi^tlc contlnwii. of tliose 
indicated that thaiy have » eow»or» ios^ftr I r / e l which i i 
tho gyound ©ttto th® fsoltculo, l^ ymewia biods mt^ 
0I0O hf BQddi am$ Rao S.n th© 2200 S365 % 
iffhan th© ^p^ctosi of tha AiCi laol^ul® was in a 
diseha?^®^ Hi® mtaatireBowts of thoe® banda m m 
not Tho ©n l^ysies of th<j»o 4oos not appoa« 
to b© ecffivin^liig. At the srecl^rocal di«p©aAlo« of IT #4 f^ma 
U!iod by th««0 vnoffe r^sit Xt i s m t f diflieuXt to ssy anything 
cofjclMsiveiy* Th080 bami systojmi hnvo b®on photographed 
with a 3 m t m notmal vacuum grating spectro-
graph in our Xaboxfitoiry fox- « d@taiiod «naly8id« An 
ijtt®qpt i s «X«o bfing jaji^ to roccspd th®80 band »yat^t 
in Absorption with & viow to w r i f y yihather th© iow^r i ta ta 
of thts« iiyat®eit i» aotu^Xly tho giEOurid stote ojr not* 
Thit v^s-stioftaX vonis dbt&inmi for tha uppor 
st»t» of A-)C 8y&t®» of t h t AlCl aoleetile by Shaduri 
find Fowlo*^ end by fttehanti^ dlf te Ijy m maomt greater 
%hm tti® ©xpffiyimentaX errors iiwoli^od in either ii&a$ti3P0« 
A o t S ^ttt^ i n tli© 
and of at>c»it Q ceT^ in th© position of tlitt e3L9c»« 
tjponic ( Vq) exists. In the pr©8©nt ©xparlront 
th# uita^aEyiolot Qysteti) of the AlCl bo^n 
jpoeosddd et a higher disperiton vdth « viow to tmam 
th© <li8csr«psnc4e8 in the vibirationai conatunts of the 
tho present chaptor of this thG«i« do«l« 
with th@ yifonationel analysis of tfel® uystaa* All other 
band sy»tsfa» du© to th is ml&ml(s havo also boon 
in p*6»«nt^.^p^rtoint* 
Various mothodi of «»c<sitation wsro tri«d for oxci^ 
ting iht AiCl iBoXecule* Th® low and hi0i froqyoncy dis«* 
chargo through ali«niniwi chlorido vapour in conventional 
di&char90 tub® f i r s t triod but 8®lf absorption vtm 
ob»«rv»d in »o«io of tho b«nda. To ^©t rid of uolf absorp* 
tion^the diiehar^i* tube whm^ htild vertically and viOMOd 
la twel ly , i t was madt of t ranspwnt quarts having a 
diaiMter of about 4 ram, Th© tub© about MX) m in 
length and one of i t s #ndt wa« clo»®d. Tho op®n ond wm 
A $mll «aaouf8t ef ^r^ydmis alJOsslRto! 
wm e t tfm^ ^ t a e a o f t l i ^ twfet ^ s h corjtJUiufc* 
OUSIY Hit dl^ dJidsc^^ gis-idJtefi^  tfltli M 
laic^jtte® ^ait and m^ iii»lat®im<l wltlt tb® 
of & tmlu ccfli* thcj ^csw a C® if* 
m^ fm^mm^ m tfeci s l i t of th© ^p&ctmgt^ witfe « qisiweta! 
isfcthoil CHT smtl'fcstion psm^^ to tm 
spectxuBi «fss® f i r s t w^mMi w i t h « 
m^km Quairtz mmS t h m t l i « ^ i s c 
©f a a i f t ^ a t l og ®p«ctjrcQra|»li laotmtifjg) with & 
Xttcipapoctl 1 . 2 ^CKS* th© a r « t i « g l ias SO,aOO 
l ima laid i s l^ ldatJd a t axSO S ir» tfeo fix&t 
m^pmmtk tiu»# Niif tor 
of tmds t o lilmt six l^ otJT* fm Mnt^. tti^ »li% 
idUHti mm ^tlmaii /u. * mt mprntsam 
i^gi tmp&tt^i: f o r t ^ sgiaas^iiiiwnt o f 
t l i« 1li« ^cctorMf fcdr tliisi mmmmmmi^ thc^ 
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mmm^^Amrm 
iJitat»i?loXet of tli^ aliffiiiniwi cffiar^ 
cMtarldo mltmili^ comitiie of b o ^ and vioieft 
ded band$ m sfeogin AR EijcIj l^ orsd of ttiis w^ tm 
ha^ fmt hmMi. a fiiti§I@ F ost H l^atl mM& 0 0 ho^ 
pccKitsig to eiJd Al^Cl Qpmimp m cufm&i «U 
thi& four f&x a ain^l© ^md not ^imaiv^d 
^ i m mv h& ^ittis®- to tha m m U w ^ ^ the tod^ 
m t© pecssf The iiavsel^artfte lis® 
a^csuuEs of Q hm^Q th® M^Cl aaro 
in table I* i m isodsjusewe^ it© of l ^ a t e i ami rowlos^ 
©yjd si^ ii^clud®^ In thQ ti^l i j for 
lii th^ A-K tli^i scKioe^cs &m mil 
d0mlope4 mtd do riot oufsrlap* Hm swcfefea chaijg® In A^m 
of tJi« f i r s t ba^tJs of ©acb sesi^ mKso' I04 m 
to icSeotiiy tli<» laaifi a^i^^nce witti Av « O i ^c t i iu 
the memt int^ns^ fxift, tms^ ^ tljijr s Q ^ m s 
repix^senM idltli iim f oUowin^ x^l&ti^^i 
idwrd u » If ^ 
tti» of th® lioad^ csf tlio 
0 
The wav^ltn^tHs ond vacuissv mmtmlbfit& of thd q 
corresponding to th« iao3t«cul©» 
_ in. *!fiS5romj 
Psussrit l ^ s e n t Ohoc^i a 
FOMfXer. 
llahantl 
2 • 0 mms 
3 » i 39048.4 39045.0 
4 t a 64 • m 389773 
» * 3 38300.6 30^90.4 
i t 0 30677.0 sseai . i 
a i n mm^i 3116313 
3 f a 3WS.4 
4 t 3 ^mmA 3®0S.7 
0 f 4 2a0J.*034 zmms 38433.2 38434.4 
* » 38346,3 38340.0 
0 • 0 
A 
14.406 
la.m 3d20S*6 
38243.7 
I f i 383003 
2 . 2 ip.m 38159.5 
3 f 3 -23s43® 38J.06.7 38X05.1 38107.3 
4 f 4 38043.0 38044.2 
5 f 5 37973.1 3 7 m .1 ztms 
6 • 6 38«4«2 37889.3 378a8.3 37889.6 
? . 7 45%24® 37792.5 37792.4 37793.4 
0 . 1 47f«4(D2 37761V6 m 
rmm i (continuoa) 
yf rieiNanti 
I • 2 37729 * 
a t a 5M63 DM 
3 » 4 MVW 37640.4 37639.0 3764jl.0 
4 t 5 MK 375SX.9 
9 » 6 64V745 
6 . T 70,384 37436*7 37436.0 
T # a 37344»a 37344,2 
0 f 2 Bl^OlB 37280«2 3720r.i • 
i t a . m o o s 
2 , 4 m»m m 
3 , S 37JL0O.S «» 
4 » $ 
5 i 7 37062.7 
? t 8 mzM 3^87 #3 36^87.4 
57770 
^ ^ ^ f/eads of the Sequence l/s. l^curi/es. 
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V Kjiii ^ tm m tti» oriQiii of Urn »f»t«ift* Thts 
irt €19*2 Bttd ctxtain^ Vq iat 
iMd "tf-altss Ve s^sse^mnft ledtN tho w3Ui» QIV^ II^ 
ISistei ami 
Hit ©bserired f t e t Mfi^masm fox 4if€tmmt 
mr lay 
Th© ®©sotsi3 f t l i t flWfiil ape 
itlaosii ccmsturJt tlim imlicatii^ that th© cij&ic teim 
is mo^gifolo* itelf of t h t isean ifaltig ©f siaeoncl 4iffiN. 
mmm is lasT^ hm bg©n t^m tlv® o^stj 
for ^ gmmd t t e t e . th^ACSj^ versus c^ mr® 
shiss^ in awTid tfe® f<ar f^sxmtd stait«» 
obtaimd tJi© i a t ^ t s c t t o of this wxm a t v « -d 
i i 480,2 OT^, 
th« iiitoticsfini for th» t^pf^ 
hiKV® teJitft th© M 
bf mUig iii& method of iemt lintd am m 
U), •e « ca w 5.46 ^fT-^i co^ y^  » ^ - 1 4 

13 
tile emwtaflte fox ©xciiqd CAj 
0m atsi in ugspocsaesst ^ith tha mmtatrn giwn ty^  oither 
of tfm m t l l e t vicprltosrs* tls« isy ubi aro 
i«t ^^x^msms i^ with-In tfo© m ^ m i m s ^ l osroi^* w i ^ 
t^mmd tf^ M^anti Bhate i ^ l ^ t o otitis 
Of ctj^iwed mhmti lew 
(43(7*4 cw).It i s pjc^blv" bcNsau®^  
cfet&iRtKl i t m t t e (Of O) «mi 15 bcmds * Bte (0» 0) 
bafKl ia qwit© thicl^ md tIjcMtr© 0 chaiie© of 
taking ^ ^emtmn^ 0Mim by ISiatei wsti Wmlm^ 
i t Ims boon tend that t ^ m is & ^tmf 
Is^tsmfi the ealewl^tQ^i cfcswc^ vaXt^ ®* Tli© 
mmnk befeae^n tfes ci^etil^iied ami dimmv^ 
m imixoasltig to a aaatiiai® ^ff&s^nm of ^ ccT^t 2t 
may ibe beestisi^ thi^  ©onstafiits by ^^ilng 
tJ3# Imd a^^swsEi^its of the 0)» 6) arwl C9# iSj 
fcands. ' tlifs pxeseiit aiid caXc«lat«a AO^^ usete 
ift tfibl* I I . Hi© tf^ iS^^tol ami 
WmXe^ Is^ r MaharJti'^  «a?a also irsiiiKiccI in this tabie 
along iidth the h calciiI»t«cS with tlDai* -
of ^ bafKis l isted by Ssadtarl 
and FcwrltJf^  Jsavfif not in tfeer pmrnat sipsatrcwso 
1 4 
mm.^ 
iMtSui^ ms^m^t' Ptmmm Olisdtafi n t^wuTti 
0 
1. 4293 
2 4 M 3 4IT.0 4m*B 418*0 4163 
B mA 4C0.O 
4 mi^f 390,4 
S m s 3T4.3 3T3.4 373 .S 
e 
7 m 
n m 316.6 
15 
l^ rolsa&ly focscnase tfeeijp iotwwity*^ M 
^^^mS at m&m Mimft&th»n h^mi m C3» SJ 
tih0 Q hf^tS of nililelx lis; Btm&t Mm 
timm t w md tftgnKStd b m ^ at S 
atssl l^&^M S eMfiii a l i^ iis sp^str^o^ 
g i w W ^ t e l i t i t iUk^if lisat 
28 
Mmm§. 
i,* Smmmw 
2* Jlmm^f w* 
Mia l^usfi* S.H. muS 
ileliimlil* SSO CIW)* 
zMm^ ^ C i s^ ) . 
aiD (XWK 
TO iJtia^r) 
§ sons* 
i W * 
, otrac^uro. <»f. ^X oVGtm ci Aigi 
mmm. 
Tho aystwj of AlCl t^lecul® hat 
irecorded at « high respjiution. AcMitiomal hoads 
havo beofs ob»©rvod io th© {Of 0) band, fh© rotational 
structure of tho (0» 0) and (!» 1} bsndc bt^ en 
rosclvod ©na th© Tptatioml con^tdnts d t^sifKKJ for tho 
Al'^Xl mlQcwtc ®r© foiXo:/?? 
D^  w as"*^  a 0^0025 cm^^  
« n rsnt-a » 0,244q m * 0.c»l3 cm 
rotation®! comjtsnt® obtained for tho ypptr 
Stat® air® qyit« different f r m tho»e ovfllaiblo io the 
litoratur®* th© dtgraddtion of rainy which could 
not h0 0xpi«in®d with th» con0t«nts (D* » 
B^  ta 0#242 and oCqM 0.002) given by Heraborg in hit book 
"Spfctrd of Dlatcttic Mol®cul®«"» can b® ©xplainese »/ith 
tha h@lp of th® present constants• Th® rotational 
intensity distribution in th© {0» 0) band indicates a 
t«ap®ratur© of ubout 425*^. 
KriBQDUCTICfl 
Tho uXtraviolot syotca C250CWOOO of tbo AICI 
aoIc3culo f i ro t obaoxvod in aaitsion by Jwom^. 
Dh i^ckiri ar>d Favler^, and Mahanti^ a dotallod invos-
tlgation of th© saoo sysioit Qt a hi^hor d£spo»ion 
(Hilgsr Cil) and obtoiMd tho vibrational comstants oi 
the states liwolvoci, Tho rotational structuro of ©omo 
of tho bsi^s of this system nsaoly {9$ i l ) t {9$ 12)• 
13) t ClO, 14), {10, 15) ottd ClOp 16) viii rocordod 
by Holst'^ in tho second order of a 6«5 ©otro gratirig 
epectjcogroph. All thof^e bands vwo jrcd dooroclod having 
n end fi hoads* Tho spoctn© rovoolod tho preoonco of 
P and Q bronchos only. B branch «Mch fosm ono of th® 
heads could not bo laoasurod* proboblyt bocauso i t looaas 
i t s intensity after hoad foim'iion. Tho rotational 
conatants as clJtoinod by gin'on in toblo I* 
With th© constants tfjivon by Hclstt the valuo of 
oC for th» upp©r ©loctronic ®t6t© coKios out to bo noga-
tivo« on tJitrfpolating with thmo conntant®! tho 
v®lu©9 for th« lo*»er and the upper ol@ctronic statos 
ccmo out to bo 0.242 m*^ and 0#129 cia^ "^  rospoctivoly* 
This will lead to & largo difforonco in th® intomuclofir 
distances of th© tvfo stfitos Involved* Thit doduction 
« 
'I i 
^ 
I g ca 
s s 
* 
o I » o 
o o o a n o S o 
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ii^  not btmrn out by ©Kporifnontal Qvlci(jric0s. The ( 0 ) 
band ha® bo^ sn obaervod to b© tho atyongeot band in 
otni8$ion (Bhuduri and Fowler^, mhmti^) m m in 
absoirptlon (fJii08chGr^)# vihlch IndiciJtQs th©t thoro 
ohoyjia not b© a lorgo dlfferonco in thD vuluss of tho 
two ©loctionic 8tetos# 
{{©rstberg^ gavo tho Collwifig rotetional eonstants 
A V 0.250 0#CX^  m^^ 
% ^t^ mT^ O.OCS oT^ 
According to thooo arotatlonaX constants In tho 
AV a D soquoncof tho bonds C3t 3) should bo vioXot 
dogsradod whoaroo® {4, 4) ami hi^hoj? ahoulcJ b© red 
dogradaci# But no reversal of ahadiixj boon obsoi?vocl, 
in tho bands; o€ tfio av » 0 soqwonco, by tho oorlior 
workers »rKl oil tho bondo woro roportod to bo rod dogro* 
dod* Th©»o cc^stanta aloo do not iSKpIain tho obsorvod 
dogradationa of many othor brands in other toqyoricos. 
tho soparation botweon tho band origin (q head) 
and band head calcuiat0d, with th® constants given 
by Horgberg^i using tho relation 
(K * 
W n -
n m j i 
Q sopajrajtloi^ Ift ca*^ for tha bonds of tli® 
iiv » 0 stquotw:© 
Bt 0 haad 
^ Cialeuliitc'd 
With th® cofw ifitii tb© 
^tmU f | w pmmrn 
2 » a m BS 304? 
3 . 3 * m*^ 4- 21 .JL 
4 • 4 • XXA • S4»C * IM 
5 t 5 + 8.3 ^ 10,4 
6 • 6 8#6 
7 , 7 ^ 4a 3.7 + 7 a 
22 
23 
fosr 4i£x&mnt baods of thw a v a 0 asqusrsso sro slso in 
disagr^oQont with th© oboorvsci sc^aaratlon® a® stiowj in 
I I . 
As rotational comtants do not a l l the 
festutos of t\m MX ayatc© ©f the AlCl mlmuM mtUUc*^ 
tori ly, i t s©«o«S doftirublQ roeoi^ tho epoctri ©f thi$ 
asleculo s t a higher TOtolwtion aixi Gbt^in bottor rota-
tional eorjatants for both tho atetos • Recently tllcro' 
imm tmmlti&m J » jl-^2 sftd J « bed boon obtdlmdt 
"7 l5y lide f for tlio v w 0 and v » Jt aiatot ©f ttio AlCl 
\ 
fa©|©«ylo in tho gwimJ Qlmtzofdc {itsto» Th© B velw 
te th© groymi stat© of th@ Al^^cl aolecyl© as odtolnad 
by t idt is Bq « 7312 llc/«©e# vililch i® In agrotaaoiit 
with th t valiK? ototainod by m* 
Th® rotational struetyro of th@ (©# O) awl (It i ) 
bands, v^ich ar® to© ftm worlupping^ is bolng dinm 
cussed if^ this chapter # 
Tha AiCi fiiolocyl© was oxcitod vAth ^ aicrotlios© 
ynit (2450 in & qmrtz tti)0 ©I 4 m die-
motor. Tho tuls® wt© vertically and wat vi<»od 
l3t@ra3.lyf A siiull imoynt of dtiliydrous Aluiaifiium Chloride 
ni H-
133 O c+ QJ 
c + H-O D 
Oj 
<+ 
o r+ 
C i-i O 
o 
c + :t fD 
o 
o 
cr 
On D 
Q. 
0 t-h 
c + 
fO > 
01 
in c+ (D 
3 
O 
o 
3 o I-" (D n 
C 
O 
(0 
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(E^ l^ STCk) was kopt at tho bottoa of tho tube which m^ 
continuously pufnped t tough u liquid nitrogon trap* Tho 
dir-chergo woo very intonao and vs/hlttj In colour, 
AV « 0 s<?{|Uo«co was roeordad on lXiox4 Ql pXato in th® 
foisrth ordor of a 3»4 metre j0rroll*»AB!i piano grating 
Ebort {ipoctrogiraph vjltb 30»CX)O tiftoa/inch gtatlng blaatedi 
»t IfH Tho arociprocal dispersion is 0.5 
oxpofiur^ tSia© varied froo fow homn for wouk batKila to 
few minlJt©S! for strong hoads. Third ordor iron arc 
l ims m m tskon the wavo lon«0th standard, mooure-^ 
lasnts of tho plato havo boon dono with a Corl-ZoisG A&bo 
coKparator. Tho occuroey of mossuronsont for sharp l i i^s 
ia about x 0*0© cs*" .^ 
For th» (0» 0) bandf four hoods Q, and Hg 
oach of \thich or® double ho«ded dm to two isotopos of 
cltlorino hdv« obtt«rvad £Fig«i) in coso of 
( I , X) band, only t w itotopie hoado havo boon obaorvod. 
In a spectrum t«kon at a short oxposuroi Q i$ four^ to 
bo violot dtgrnded vihilo Q» in rod do^adod, thti$ 
fo»3ing a thick patch in tho lorig oxposur© plato. Cm 
both sid©$ of thi» patch, ihoro era almost equidistant 
25 
rotationijl lino®- Tho comtunt ooporation botvieon tho 
rotational llrsos won at hi^h J valuoo irK3icatoa» that 
tho dlfforonco in B values ior tho upper and tho lovvor 
statos is very sraalX. In sych q cmo, ono oxpccta to 
obsorvo In a l l ftvo i.o-. %m Qi and oithoJr two 
P and on© R or one P end tm H according to th© 
jr^lations, < Horzborg^) 
p and R branch(^s 
D « {t^ 4. - CBv " QJ -- % 
lu « - J for tho p bsronch and m » J H for R 
« 
branch 
provided tli® intonsity of tho band ©nablos ono to ©bs@rvo 
I N rototional linos upto vory high J valuoa and By has 
• ff th® saiao oign as • 
In tho present «yst®Rii the 0) band vory 
intonao and w© hav© observed two Q (Q» viol®t dogradod 
26 
and T0(3i dugrad^d) and two very vsmk H haads and 
Rg)* The f i f t h hoad (f) i» oxpactod to II® on the iowor 
froquoficy sldo of QQ* heads, and could not bt ofosexvod 
duo to strong ovorlapf ing, A chcc!: for the prosonc® of 
oxtra heads iu to plot A^f voraus J curvos and to 
S0O \"?hotlioy another imtoroection of thos© cunroe tQkos 
plsco or not apart firora tho normsl intoraoction of tho 
iMo curmQ A^F* aM Aj^ f* at J « - i . Itio a<Mitior»al • 
intorsoction of tho cutrvos will corr©Qp0f>d to tho OKtra 
0 hoad, Gtellariy ono coMld ascoTtoin tho pjpooonco of 
©xtra l> and R hoada fs-oci tho Intorsoction of tho ciisvo 
H I 
A^F witii the ehlftod Aj^ F curvo by ono unit towards 
right or left* Wo could not substantiat© th© pro^onco 
of thos© edditionol hoads as th© Q branch ynrssolvcd 
and tho Aj_F curvos can not bo plotted* f4toch©r^ had 
also syggostod that tho thick patch is du@ to Q and 0* 
heads, 
Th© rototional linos on tho lowdr and hi^hor 
fr»<|U0ncy sid®8 of QQ^  hoads duo to (0, 0) bend hnvo 
boon taken m P md H branchoa jwcpoctlfeoly. Taking tho 
ftrongor of tho two o hoads corroeponding to th@ Al^^Cl 
molecul^^ ©s th® band tlie abfiolwt® J mnabsring 
of thoso rotational llnoa ofotainod utilising th© 
2 hri 
oxporimontaJUly ob$arv@d fact that th© soporation b&t-
man thm constant. 
In tho (!• i ) band m liavo not ^so^rvod atldl® 
tionsl lioad. This is oasily undoarstood, tho sign 
I m 
of Dj^  Bj^  i s nogativo (as tho buricl i s dogs^ oded twards 
TQd) md D^  dJ i$ positivo m can b© ostioatod with 
the help of tha foilcwlr^ relations 
using tho knwn values o^ tho constants* 
Hio two heads observed in tho caao of I) bond 
sre rod degraded and hav® hmn assignod as th® Q 
duo to two isotope® of chlorino. Tho R bonds are ®«ptct®d 
to bo f s r mmy from tho band origin «nd quito wiiak twl 
OS such have not boon obsctrvod- tho 3 nuBiboylng for tho 
P and R bronchos hs« been dono in tho similar way o® 
for tho (0, 0) band. Tlio A^F wrsu® S curvos plottod 
fox both tho bands poso through J a to find a match 
for th© combination differences, (0, I) and (0, 2) bands 
wro alBO rocordod but they could not irosolvaid, ©v®n 
at this rosoltrtion if^hilo (i» 0) and (St 03 ar© too msk 
% 
to be recorded, 
TO li good t l ^ A2F can fo© expressed 
as 
A^F <8 m + i )^ 
As til© calt^inatiol1 dlfferoncos fras our oseperi*^ 
fsontol date aro only upto dbout J « 30* th© contribution 
of the socond tossa in th© abovfS 0)tpa?038i0n containing 
is nogiigibXo at thea^ J valuas, Thoroforof No v a t e 
of D cannot b© dotermined from thoso costsination d i f fe r 
r^nc®s which may now bo taken &s equal to 413(^ (1 ^  i)» 
Tti® vacuum wav® of tho rotational li.no& 
of th<j (0, 0) and (!» i) bands aro Qiv^n in table I I I 
alon^s-'/ith t h t i r J nuK&>eringa. Tito cotf^inntion difCoroners 
( cua A^f") for 0) and {!# I) bands 
glvon in tablo IV» 
Th® D valtiQs obtained for tho {0» O) and (It 1) 
bonds ®ro givon in table Iho rotational conatant« 
obtainod for the lomt olectronic state aro slso in 
miJM. 
VacTW and totdtionoX ati^l^ris^nts itiv 
lines 0f th© (0» 0 | ( i t i ) tisndi* 
kJ 
nm H3) m) 
t 
a 43.is 
9 43,68 
m 44,20 
u 44 
4S.3D 
IS 45.79 
14 46,m a a ^ a a 
IS 46»ejl 
M # 
17 .ao • •» 
IB 4St2S 30414 
19 48#03 29 M 
20 49*3$ 29.2b UtOi 3aA9i.U 
21 49 M 2BJ1 U.40 90.60 
22 dOM msi • • 
23 «. « 
24 Si.47 27,46 BUM 
2S B2M 27 m Bmx 
43 
imiM tn (cofitifiuod) 
J RCJ) PU) H(J) PCjr) 
m 38226,S7 Sa2Jl3,83 38188*10 
53^10 2 6 a i 
20 25.72 14.7i3 m,m 
tm mM « » 
m S4.7S • • MM. 
Zl « 86 
3a mJB 16.67 mM 
33 17 •iS 
34 1739 
i t .46 18*04 mm 
36 1S.S2 83ilO 
37 83^59 
38 
39 
40 
4JL mm 
4S 
43 61*84 
44 62.40 
45 
ir^mm backgrounds 
mmM. 
oxstitmtion ir. ttsT^ fer tho (0, 0) 
and (1., It 
J a •M •• n • h 1 
nUh'Vm 
A / 
HMhPiM} 
A / 
17 
IB IBM XBM 
m SD*i0 
21 ai>M 
aa ax.^a m 
2$ as ,06 zim m m 
24 24'•Oi 23.96 m m 
as 24m 24.7S m 
26 26*02 25.90 25.73 mJB 
2T 
2S 27.68 
m^Bi m 20.63 
30 m 
31 30*130 m m 
3a UM m 
33 sa . s i m 32.38 
34 33.94 
35 m^m 34.4^ 
3ft 35.42 
37 36.3© m 
aprecmiQnt, with in the^eraror, vdth thorn obtaincKl by 
ticlo • An appro>tteoto values of <?cfor both th® »t«to» 
hav© b©on obtoinod v^ith tho help of thoso constant®. 
Thoao valuoa of <qtq in closo proKimity with thoa® 
calculated vdth tho relation 
tilth th@so D orxi ©cvalues# wo con oloo oxpl«in th© dog"-
jraduUcm g£ m (0^ 4>i U . iO^ 2 h (1, 3) and (2, 4) 
bands of thio syst«Q ttsvmjpd® shorter t^ovoionotli 
Tho R and Q hood 0oparatlo«s calculotod> Cor tho bando 
of tho AV « 0 cGt:5Uonc<i» with thos® constants aro also 
in bettor agrooment with the c6®©rvod omo m ®hovw in 
baVvvjeen. ob/ie^ viA o^ ik GJLCJW. AR.Ij>aAoc\ve^vS 
t ^ l o XI. The dls5og»G!mnt;,could b© ©xplainod if om 
tQkoe into «ccowt the error involved in th« pr»s<mt 
imnmiiY pisTRiBm'iqi 
Tho int»n§ity of a 8p®ctral lino d^p^nds on tho 
nuRiber of moXscules in th© in i t ia l atat®, tho transition 
probability end tho spoctr^il fr@quoncy» In a rotation -
vibration band tho intontity distribution rcsooibioft 
mMS 
Rotaiioriai conft^ntf isi csT^ of th® ^tt ^ 
©yatesa of th© 
V « 0 V tt 1. 
<0) Q 
34 
closoly tho distribution of tho raolccule® io dlfferont 
«jtotional lovols th© tranoition probability for d l f -
foront rotatiortoX lifK?s of a band is appsroximatoly samo* 
The variotion of intonoity in the brofichca of on olQctro-
nic band io oiniilor to that of roto :ion-vibrotion bondt 
In thorinaX oqullibriura the distribution of th© 
rnoloctilos ovor tho different quantum stotos its o^von by 
l\amQXl''noltsmm Imu In elactrical tho 
Doloculon oro j^riraarlly ©xcitod by oXoctron coXltsjions» 
In thio prc5Coao of excitation of taolocuXci felie angular 
moxjntufa of tho mlmul^ doos not ehango appreciabXy aa 
tho raaso of tlio oloctron is smaXX. Thoroforot tho 
tribution of tho aoXocuXasi ovor difforont rototlomjX 
Xovois in th© ground and the uppor oXoctronic statoo can 
bo takon to bo sitaiXar, Thus tho distribution of tha 
moXecuXos in th© upper state vdlX oXso ©pprojciraatoXy 
correspond to thormaX ©quiXibrium. Thia is mint^ to tho 
fact that tho ssoXocuXoa in tho ground atato can bo t^kon 
to bo in therrnaX oquiXibriiia bocayso of tho nuaoroys 
moXocuXar coXXlsion&« 
Tho thorsjaX distribution of tnoXecuXos for difforont 
rotational atato® i s givon by th© OoXtsasnn factor and 
o d 
o 
-5: c 
1 
I 
1 
35 
th« t t a t i s t i c s l wei^ t of the stat©. Tho s ta t i s t ica l 
vioiqht of the Isvoi* having angular mofaontum J . is (2J+15 
tiraos that of a Im/ei with J » 0» Thus the nunft^ or of 
molecules In th® srotstlcial I0VOI J of the iGwast v4bra» 
tional stato is proportional to 
(2J 1) Qnp -.F(J)hc/kT 
v4ieTO F(J) a BJ(J 1) for 0 i^igid rotstor. 
Tito tmtbQt of raolwulos in different tot^tiofial 
lovclG f i r s t ificrofioos and passo® throt^h majcifimra At© 
to tho prosioneo of tiio linoaar teres* Th@ lovol liaving 
the oaximura nusafeor of laolocules will havo tho rotfitlofial 
quantutK nuotJGr (Jj^,,) 
kt 
J 1 / 2 
mic 
i*@* th« muximu!!! of intdniity in a branch $l»o Ho® 
th® Th« intensity msximica in a branch asovt towards 
highor J valu© with incroas© in th© tomporature. 
Tho inicrophotoffl^ter trac® of th® (0« 0) and (1» 1) 
bisnds of tho A-X tystciffi of the AlCl molecule has boon 
tak®n with a Jarrell^-A&h microphotomter at tho Spoctro-
ocopy Division of B.A*H.C#Tr€3Bt»ay ®nd 1$ shown in Fig,2. 
Towards tho higher froquoncy »ido of the Q h®ad is tho 
H branch of tho (0, 0) band* Th^ intonaity isaxiraujn on 
tho lower froquoricy sldo of the Q heod is duo to over-
Zapping of tho P bronch of tho (0, 0) band and tho H 
branch of tho ( i i i ) band. Ih^ intensity variation in 
tho R branch of the (0, 0) band* v^ich is froo fsros sny 
ovorlapping wen duo to othor branchoa of tho bandi 
rosodbleo boautifylly viith that of tho thorml distribu-
tion, whicli is alao uxpoctod in ca$o of ooiaoion occiscring 
in oloctrical diachorgoa. Hie intonsity oaKima in thia 
branch lies at about J » 294 Th® et t imtod cffoctivo 
tomporoturo of tho ctnittor frca tho relation 
^ « rmB ^ ^^^ 
corns out to be of the ordor of 425% • 
X. 
2. 
3. 
4. 
9. 
jQvom, Proc*Eoy#Soc.A, 
Bhate i j B.n,and Fowler, A. Proc.fioy.Soc^At 
32X Ci934J* 
ZMynitU (i034). 
E^Physiks 55 (A934)» 
MolV.l^yft.Acti^ £, 278 (193S), 
SpGCtra of Dlatoraic ttolocyl^o* 
2ixl oditien* D»V«n l4o®trarK2 C Co, 
J.CSnera.Phys, 1013 (1905)* 
fSahantit F.C. 
minU 
Itoneboietj* G* 
W M M l 
3IC0 34D0 tf lis® ptiatc^plKld if> 
^jiaiseioo iit til® ospdtti? of ig» 3S f i 
A rutiiticiii^l of t l ^ ( I , 0)t C0» O) aisti 
iO; i ) iT n^ds han tmn mMm ^libtuimd 
f a r tlie '^Agf®^ m • 
A Of ^ ctisnfl^atitm 
th© l^m tldKStsmic states a l o i ^ i t h Hm 
^me^^ t tm of ©no f md E ^ a m h only, imJicat© tlist 
tfe^ ciawpliorj mlm^km i s f>2K3bal>ly of mjr>cl*» 
,4 
Mmm^mii 
Tlio near wltroviolat (SJUDO 3400 S) bund »y8t« 
of tho A9CI ml@cul0 wa« ^imt obi^rvod Franck m4 
Kwhn^  In absofptlon and fluoarosconc©. Orico^ wot &bXo 
to record fm b0iid0 of this ^ystaii (B K) in 
cm a Hllger E2 quarta spectrograph by viewing th® rogion 
ifModiatoly abovo # long olaotrocte with 
f«80d in a high volta^o dischaxoo in hydarogen at 
istooiJt I tro Drico^ aiso x^cordod {aii«y moro 
bands of this systtHn in isbaojcptto in tho soecmd order 
of # 21. f t grating spoctrogiraph* to absorption tspoetrua 
obtaiiKid ttway^h an opon quarts tyba ocMYfeaining si l* 
w r clilorido vipour c^tuinod by heating th® smapio to 
about 1000®C. p®rfowKK3 tho vibrutianal an^iyaio 
of tho bands of syotsei and p»posod tho folioa^in© 
qyantins relation f m tba of raoloculo. 
« (342,4 li« ^ 1.063 U"^) 
a V* ^ § and u« w • 
The vibratimisl iaotcpie ohifta for a l l the iso-
tope© of chlorine and th® silvor «toroo woro ©osaur^d 
41 
and m m in good ag^oetGnt with th© calculated ahiCtSt 
J^ ^nklfia and Bochesttx^ liivectigatod th© #bsorp» 
tiors apectwm of tha^  slJs^ar laonochloriiio laol^ul® b^low 
2S00 S and obsorvoa an 0J4t0JT&iv# «y«t®® €l«9iraclcd 
rod tho rG^ion ajLOO ««• 2300 I alon^ vfith & part 
unotter MfBtm boiow 2200 8 aixl Q cofttimiy® at s t i l l 
shortosr wave? lengths. Hi® lower of thisi ©Ktenaiw 
system and;,tho 0 ^ X ovstsfs mentiofiod In th® oarlial^ 
p a r ^ e p h ii? eemop* Tho folloinInQ 
V w 43525.4 294.1 «• 1*70 342.8 U" • 2.14 
mB glvon to impafc^eiit th@ of tliis ©xton--
sive system # tha iootopic t h i f t m&mwmtitssi auijportodl 
the vibxational thm (0, 0) of tbia iystc© 
C0«pl©t^ly ab»wt ami th® Frsmjk - Condon parabola 
i t wid® l.<!k. th9f a iBxqG dlCC r^enc® In the li^toae-
miclwi di»tanc» of th^ ffiol#cul<® in tlia t w electronic 
»tat«» invoivid, Thi» »y«t©fa wan i<Sa«tifi©d • as. thm 
V H nn^m psroaicted by tMliUon^^ 
in tli« fo«irU> osrd«!r of » <>.5 mVM q m t i ^ apectroQir^i^-
4 2 
fh& rot^tionai analysis of sme bando, aaid to havo o 
cociplox appoaroncoi had boen raado end the totational con-
sti>nta wore givon, Tho dqtailo of th© analysis tho 
bands ar>olyso<3 aro not nvailablo in litoraturo. Recontly 
rnictmam absosrption epoctrwm of tho AqCI raoXoeulo has 
b^on obtuimd by Krisher snd riorris? Tho B^  valu© obtained 
for the gjpouad stat© is 0*122986 vdiich Is not in 
agr®omc0t with th® mlm cd5tai«©d by Beorow ot ml? fov 
this ©t«to« Hnw i t wm thought proper to 3roinv@«tigat« 
th© Gpoctffyra of th0 moleculo for obtaining better 
constants for the osscitod electronic i^ t&to* 
lo th© prosorit OKporiwrtt, oil th@ obtainod 
by Orleo^ in absorption, hdv© boon obtained in omiaoion 
but tho two 9yst«s t^sorvod by Jorikiris and Rochostor^ 
h&m m% feeori observod* th# source proved to vor^ r 
intoTOo for oaEcitation of tho B-JC syst^^ and mahlod m 
to rocora this sy«t<M at « hio^or disporsion. Evon a 
f i r s t -osrcter spoctrograni recorded with a 3.4 motr© Jsr rol l -
Ash piano grating Eb®rt spoctrogruph rovoelod tha prosonco 
of partially rtoolved structure no «tructuro was 
revealed in tho high dispersion (2rid order of 21 f t 
ting apoctrograph) absorption «poctrogr«Ka of Orico? I t 
i« probably du® to th t brosdanin^ of tho gpactral lino
43 
the hi^ tef^^ratt^s usod in Ttimrdittg thi> absorption 
0p&etm also bocwso tfio ats^oiption ti^e wa® k#pt 
©pm to fs^ieh th0»by eolliigiofi viith 
fotgl^n 9(0© Xn cose of thQ sp^ctrya of th© 
SiCl molecule also tlio irotiitionol ©tweteo v/m reaolvod 
at Immt raolytiori I2n4 ©rfcr of 21 f t 15,000 linm/imh 
mm 
gratin® spo«tro@tip!i) plat^ t&mwdo^ ii* mimion by Kh^nna 
ertiil^ r^ o a to^t tw Vim rmfeaXed in, th@ fpectj^tm rocordod 
in ab®03s|)tiori ®t higlior roijolution C2ml ordor of ai f t 
limjs/inch ^ratlnti aviJCtgxjdstpli) by 
the fO» {0, 15 (1, 0) bands of the D-X 
syotea ere f»Q from tml Iww ten ©nslysod* 
ttis j^tyuctMTO tliese feiirscte i® mt f sJjsi^Iq, Oysrifiiig tho 
cmmo of this ifivtjsti^sitoi Ctosjuts nM nmrnP t&pot^ 
t®d th© ffotsti<»al cwst^atita im Cia Imms- iwi tlis Mf^ or 
otstost arsaly&irsg atglit barsds of thin 
IhmQ l^ and® Mccrded in absorption in tfm eifjlv 
t^onth ordor of -a iMtk IV Htoo^ spectrograph* 
They hi>V0 um4 s<?|5airijtsd ^^Ag with CI in oateol abumJaftc©* 
Tli© coitstants ^btainod by tlioo mwi definitely bottor 
than oyrs as m havo usikI nartural silv&r chloride fox our 
invostifstion but the constants obtsiTOd by m ar® in 
ii§«i»«soafit {wlthio th@ eritsr) with th® cowitiiita 
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roportod by Cloraents «nd B^ rarovv? 
Th© fjrosonit chapter of thesis doals with th@ jrota* 
tioml mmlys^U of th© (O, 0)t {O, Jt) avH$ (X$ 0) baind® 
of th@ system of the csolecui©. 
SilSEffiaEim 
th0 hrpl laolscui® mn e3«cit«»d In a high froQUoocy 
dlachsffgo in a qmttz tubo of about 4 tisa dlanotori with 
Q Raythoon olcirotlicisa unit {24!K5 J'to/stK:*)* Oiie ©C ilso 
twiKJ was closod ^^tilo on<3 was connocted to & Cmco 
hyvdc pm^i viith a rubber tube through a liquid nittoqm 
trap* The tub© mm hold wt t l ca l iy and contalnod a asoall 
tmount of t!io «il.v®r chlorid© (B #0,114 «»t th«f 
Ibottoot Ti!^  dischar^a was intonsa girsan in cqXoixt and 
w«6 vl®w»d laterally. Th© spcctrtmi in tho irogion 3JU)0 -
3400 fi wfi» 3r®co3rcfed in th®. f i r s t ontJ third of ® 
3.4 itetr^ Jarreii-Afth plan© grating Ebort spcictro^jraph 
«t ItX.T* ^rpwjft OQWippccJ ^ t l i 0 tjraUfJCj having 30t000 
lines/inch- Tho bando of tli© a v » Oi •is©<|UQnc®» woto 
aisjo apQcordeiS in th© ©ocondl order of a 35 f t (S^^ -tir^ g 
sp^ctro^zaiph (S|>«ctxooc«9py Oep®rttrKr<itt 0.n.U#Vaxen»fii) 
having 30*000 lUm/imh grating bleaoO at 7900 Th® 
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f^ficitiitlim in tiKwewa ©sjS©^  p l M of ^ f t prating 
ftp^etJfcs^l^ mil better tbesi ihst cMaljncJ^ in tise Itilard 
gar^ S^ x- of til© JaixellHlfciti sp^t to^lJ i i* A fm 
m l i t cKTd Qi phit^ m^ i m t ^ « o f f i c i ^ t to a 
t^d ttk® mm ©acl® lasith ll«» seec^ 
m^m plMUt t!t® 3 ^t §r»tiiig m tli^ i 
p^a^ioft in tills i s ^ w ) In mi-th 
ogctltr M t m l l ^ h ^fmtogaeafi l&f o^ iR® a 
C&wl Zoim Mb^ cmpm^Btm^^ toa ^m ISi^^ wemt tskm 
m th& mmX^eigtb stajraetoifils,, Hso at^wracv af tho 
i^T t l i ^ lim^ J; lEof t^ 
i m iiffussKi lieiiii i t Is^  i^ tmtx^*^ laaT .^ 
tb# mmm irrwwws&tiii® ©f i^ jmi 
fwem tl!s® talJi.© of 'Mwi^ iMssfctts c»f iim llatimal Mr^sw. ©f 
tfei© liiawniiK b^ejfa ansl the relative iftt0n«f 
siti«» of tbe band h(i«ds »m gl^m in -Ublm 1ti» tsaiKli 
dbKW&d Bric©^ in ^(mpiAm rranelc Ksafci^ lii 
and sr» also g i v ^ iri th t 
fo5c «fia|>»$iitj«# Hit imrciv^id in the pvQ^m^ mQ^ 
Mnmmt^s iM ^btout • t j0t««i th® 
««ai5«»«ffle!i>ta of a l l ttt« batuSs cjbstsve^ in nbscsrptiosR Isy 
mMA 
mmsi^M^m ss^ mhitim ^f 
A i s iS 2; in oT^ 
fmmk i 
v i n m' 
4 a a 
1 , 0 S 
2 • I 6 s ^ m 
a » 2 S B i m 
0 , 0 ^ SSMAl m s f p 
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3 t m & m 32m*M 
3 ^ 4 4 3 0 » 
i • 3 imm^m 3 0 ® 
2 » 4 
3 » S 4 m m 
4 • 6 4 B n i M m i . 7 6 
2 • 5 4 
S , « a 
4 , T i mOT.m 3 M B 
2 ^ 6 3 zimM mmBa m 
TJ H-iQ • 
ro 
fD 
(D D »-» 
(U 
(O 
I 
<+ 
O Hi 
f+ vr (D 
o 
O 
cr Bi D a 
o 
<+ 
0 
03 ^ 
W) 
1 
> 
o 
o ? 0> 
O 
JO 
o> 
47 
Brlc©^ ami tikiem laoatuml in th# iwrnfiont eXeatly 
that th® presont aystoo is tho soo© that ©bs^ jrvcjd 
in abmT^tlm* Contact psir^ts of th& spoctrt m t^px^*^ 
ducQ4 in Pig.l , Th<j vibrational constants obtQiocd by 
BHc^^ viom iwM to satisfy a i l ttio buocte obtoifted in 
tht pxoQont 
All the bcntia of this $ysta£3 arc noci and 
shor/ £0ux fiseda, l^aiuitl siilvcr chUx-idQ has foyr 
^^m^'^Cl ami aio^o natti-
ml abmdmc^ mtloji am 3^38 ial ros/octiwlv tlio tito 
stable s l l w r i^etopo^ ijro of oqml obunddne© end tho 
chloxino 35 and 37 isotope in tho sratio of 3sit 
Th0 of th© [0* 0) shown In Fig•2. 
Tilt two hoacli ofotervod foif this baiidl correspood to t m 
imt&pm of ^hlorino. Tho aeparatior, Ijotwoon th® two 
htads is 0»6S 139**^  which is in good agrocnaont with tiio 
isotcpic $hift ©filculatocS (0.? ca^^) with tho help of 
vibrstic^al constantf ^ivorj by Drice? Th® oalculottd 
isotopic ahift <S«« to silver isotopes for this barid is 
vory sfsull (0»07 cbT^) and could not bo rosolvod in th® 
prosont ©KporiKwnt. 
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Th® (Of 0) bam! is the? strongost tr«n$itiorj of this 
systs'-J, thus indicating that th© Intcrnucioar distancos 
for tho upper M ioss^ if tleetronic ttoto® of this 
systen w qidto clom to oach ^sUmr, should romXt 
lo a iarg® separation feotviocn tho bond head and th^ berid 
ojriiin. Hi© structwr® of th© {0$ 0) toiJOd ohws 
tho prosence of s single soric-s of ilno® rjoar bond 
tecid I'lhlch qctB si53e3.vod irtto two UQTim of of equal 
ifttonslty ot tilQliox* J Vijtos* lio domt OKpoct to obsowo 
ony stxtjcturo duo to I^^Cl rnoa^culoa ^^ hio^'or J voluos, 
as tlio abtjsidanso riitio of Ag^ '^ Cl to is JLiS. Uti^ s 
is QW^ t^arjtldtod by Xcrklng at tho (0* 1) batid liirsfing © 
iarfo isotopi^ ®hlft duo to chloxino i^otop©«t '^oro vm 
fa i i to obsosvo cur/ stit^toyo dy© to AO^^d spoeioo aa 
©hewn in the tvio sorlos of linoa vihlcii m 
&T& aooirwg in tlio (0, 0) bsmi &t Mghcr J volut® axo duo 
to and ^^ Ag^^ CX tsolocyloa* As the band© aro 
•ingXo hoadodt on© chouid nortaolly oxpcc: two bronchos 
dno P and one B for oaoh spociosi. Hiua the strtioturo 
should contain four brancbosJ in a l l , two P end twc R, 
Noar tho bond hoed thero is ® oinglo souios of lirso« and 
thoroforo tho ab'vo aontionod four branches hovo bocn token 
\ 
ovorldp^ed- Thoro viill bo o largo difforonco botwoon 
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tho J niEifcerin^s of r and n brcnchos lyin^ at ono plfico 
sine® thoro is a la^ ® s®|>srotion botwoon tho and 
the band origin, m s result of v^iich tha intansity of 
th& P and R linos lying at ono place sfiOulcS bo quite? 
difforont. I^us tho i^to aorios of linos of equal intonoity 
piwbafoly, 4sre not th® P md B bmrnhoQ* Theroforof wo 
arrive at th» conclusion that tlKJ tvio sorios of linoa 
belong to tm alcicst equolly abundant iootopos of silver-
and hcnco thoy b#en taken no P branchoa of ^^Ag^^Cl 
and Ta0 roturriing U branch is 
oithor vory or is oirerlsprifjg throughout. This ona*^  
lysis i$ sup ortod by tho calsulatod itiotopic shif ts 
of sllvor. Til© J ntjaberings of th© P snd H toncho^ 
v/oro mado by tho usual proccKfeiro di&cuased by Horssboro'^ ^* 
Four heads aro obsorvcd in th0 (0, 1) bancl^  Two 
of thorn duo to ^AQ^Cl and molocul^ ^a aro at 
it dietanco of about 7 cmT^  to^vardo tho higher froQUoncy 
aid® of tho romainifi^ t m bolonging to 
Th© vibratioilal Isotopic sh i f t of th« silvor atoms is 
abotit 0»7 cm* Their® is no ovorlapping of structuro duo 
to ^ W ^ a and ^ A g ^ ^ a 
moloculo^J on tho cftoro obundant 
chlorin© bafid hiiadfi m th© hwds of ©r^  f m mQY 
{ 7 cra**^ ) and vory m$k* tim structure of ^^Ag^^Cl and 
TI th' 
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•^Ag^^Cl isoioculos ihcvis tlie prosenee of a s^ri^^ 
of linos in th« boglnln^g which gots tmolvf^ into two 
m4im 3 mlm^^ A siiiglo series of lifics 1® ofesesfvod 
0t s t i i i hlghm J valuotf bq ttic' ©e.faration MUmon tha 
^m <joiis©c5iJtivo lines in of tho ordor of 
m tha i^otopic shif ts of s i l w r at. th&m high J value® • 
(prg. 3b) 
Iha struciuiti of tho 0) scsrKjwhat dif* 
foront fyoo (0, 1) In thia casc'» tho pyyolv 
xotational isotonic ahif t of s i l v r 1$ opposit© 
ifi sign to th^t of th® vibrational isotiH^ifi sh i f t , as o 
roQuit of %vhich thcj two will tiey cancel o&ch othor 
hlgh@r J values« Hie tv^ o eorios of linoa crotaing oach 
othsy 0t higher J valuos inira tafeon so tho P @nd H bronchos 
due to aoloculos* 
The correct nmsberliDg i&t the P and R branch®« of 
m incofoplotely b®r>d ^^annot bo ynsir^i-. 
©ucHiftly. Btitf If vm liav i^ t m bamist known to hav© a 
coflifaon vibrational l «wl fs«m tho vibretlonal snalynis, 
then fo* t\v3 correct s^lstiv® nudboting of ttJ® rotatiosiijl 
lin®s ©f th^se bfi^ i^l*, tho cciKibitTtatiorj difforoncoe 
a R(J) •• PCJ)» if th® Mpfj^ r vibrational lovol i® cmmn 
or A^F'tJ) w l ip 13 ^ Pi J 1) if lUio loitfor vto^ktional 
51 
lov®l is ccemn must agre® for ^nch J valu© in both tlitt 
bands • This ia & oensitivo criterion of ow not 
th« roliitlve f«*l>erifiQ hm boon found corroctly. |tiii> 
correct reintive nutnboriiio of tha aifl'oroit^ in 
tho (0, 0) oikJ (0« 1) bonds vtfots obtsiloed in such a way 
ao th®t tha soconci dlfforencs® AgP'U) . for oach of 
th^ rotational ^antum nuistotr (J) for both the l^ onda tilXy 
within th<> OKporiaentiil error• s lal larly s ituBiijeriiKJ of 
th9 linos of 0) band also misao such that tho 
veXuos for tho bands ( i , 0) and (0, 0) with th© 
lower vibrafctonai lovol aa coiaaon agroo % i^th oach othor 
for i l l rotational l ines. Itiu« a cerroot rolativo niJ®" 
btring for thd throe fotnds m& obt®ino<l. 
thd Gonibination diff@r@nco« 
A^FCJ) • 4a(J 4. 
^ • flti% ji^ur<^iifiWtion aro a lineur function of tlw 
Quewtwii rm)&mt J going thrmigh a®fo for J « 
froa t\w t^roo barnSt war® 
plotted a^i imt th<i corroct relstivo nutdborin^ ani tho 
corteet «l>«clute nun^oring wss obtained by dhifting tho 
ul5»ci86e scalo until th@ atrai^it lim» (A^F ver$w J) 
I>es80$ throw^ j such graph® for th» throo 
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©f the ycta'tion&l lisios 
t h ^ imcmm wn^^wueite® ^m f i w n its tsbtm I J . ftm 
c ^ i n t t i o n itm tb^ bm^ ar© given 
in ti^li? itt^ 
ttm mhsmoi ^ &M sj mm fwm th® 
pii^w ver^siis S An tttaispt «3a aai® 
to topiKW ^ ml^ B^bf t^JtSfig cmsffeiriftJifal t t i ^ 
^ii^lf ^Bi^tant mmi^MUm tmt tlto tSe^tatlon of 
i^m^m AgFlCr) ^/m^im 3 toci a ©-toi^st l i i ^ cimM 
fMft 4istmsliiai3 ^ t t i Bf^ f Hie- iraXii® of mi^ 
M - l b ^ s t i^hiRg cditstuaut i s c a t o l ^ i t ^ fssooi ttm 
Ov " 
th« traltasHs olJtalft@<l fo« the loyir^ r aoci tte 
tipp®^ «Icctroiaic Rtat«» ef th© ^ ^ ^ ^ 
bI n m^h « lasH' 
B* o oT^s s j « eiT^ 
tti0 »otatloiS8l C0n«tartt« B^ and m mil m ^e 
and oCQ are calwlatml tasitis^  arefiiticffit 
YABUE II 
VacuiHR wavemwi^ ers and th© rotational aGsigntnents for linss 
of th© <X, 0)t (0, 0) ar^ (O* 1) bands. 
J I O 0 O 0 * 1 
R(J) P(J) R(J) PU) E{J) PU} 
SO 31832.89 3X809.62 
u 0S.5S 
52 01 »m 
53 3iV46 06.63 
M 30.90 05.39 
04.86 
56 29.93 03.87 
57 29'.42 02,94 
m 28.09 01.94 
59 2S.30 01.00 
60 21.IB *» 
61 27.25 m 
62 26.65 
63 26.04 31796.73 
64 25.42 95.70 
m 24.80 94.58 
66 24.22 93.46 
67 23.53 92.28 
63 23.10 91.28 
69 22.43 90.15 
70 21.70 89 31558.86 3X228.35 31195.23 
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TABU II (Continued) 
J B(J) PC )^ H{J) HCJ) HJ) 
71 31821,07 31787.92 31558.33 31524.68 3122S.09 31194.38 
72 20.36 86.65 5 7 . ^ 23.75 27.82 93.68 
73 19»74 37.38 22.87 27.50 92.89 
74 19,05 84.55 56.84 21.83 27.22 ^ . 1 7 
75 5^.46 33,87 91.29 
76 17,81 81,93 m.m 19.91 26.59 93.49 
77 55.28 18.76 26.11 89.41 
78 54.75 17.^3 25.68 88.77 
79 54.17 16.77 25.25 m.69 
80 53.58 15.69 24.69 86.82 
m 52.92 14.70 24.25 85.93 
S2 52.36 13.61 23.96 85.11 
83 51.69 12.55 23.53 &$.35 
84 51.08 11.49 23.15 83.55 
85 50.50 10.33 22.73 ^ . 4 0 
86 49.90 09.25 22.34 81.74 
87 49.32 0S.15 21.87 80.62 
88 48.67 07.10 21.47 79.63 
89 47.99 05.85 20.99 78.70 
90 47.31 04.r/ 20.3Q 77.74 
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% B^^ oCj^v • i) 
and m& ^Smn ii) Wm ttio mhtm of X* M as 
mil m t j 0m thm dsit^tifmd fwm ths» roiatto 
It h 
ind inciu^kd in 
fmt&p tharlj tmMit aim sio^flti teacfed M 
h m cmly P and R iodleat® tha^t the ©tettonic 
Imrolvt^ z- Z tor tlaml^ cato {«) 
m Cfe) typt ccRi^llsig or CK> fftifxS^s c^m (11). 
tm tito moX^cul^  to tm 
of thi^ swiodie in 
ism not t«k<i into dct^ount thci itt tlisi 
c t o ^ ^ U t of dtcw i m a s i i ^ n g ao 
W i l q m M m of Hi® stat® 
tip<mtc for tlt# n i lwr cliloiriri© atow 
CX^ Kt 
56 
limMi 
OoMm^im ( i , Oh t^^ assd 
(Ot 
J JLsM. 
m R J-1) ECJl-^  RCJ-'i) J + 1 ) F C J I - ^ I J ^ I ) 
m as tr m 
mt 
S2 #lir 
mm 
54 26.60 
ST 
SB 
m 
m <MK 
m "•I"' M 
m im SO S^S 
m 
m 31.46 
es m 2 2 
m 3232 
m 32,9(4 
6a 3yt«82 33.30 
m 
rmiB I I I < cpirtinuod ) 
- J 
TO 33 a a m 33*12 m-
71 3S.U 33.T1 
IZ 34.14 3S.S0 
n m^Bi 34*51 
74 mm 
n mm 
TiS m*m 
7& mm 
mm 3BM 
m 39.32 
m 3S-22 
m 38,0® 
m 39 a a 
m 41.36 39 ,<30 41.13 
m 41.83 40.S3 41.41 
m 42,11 
m 41.17 42 . t l 
m 4um 43.1T 
89 42W29 
m 42,64 
r;8 
All th# oloetjromt 4?3«c®pt the or© 5s oJifCtrm 
of Mvim f l m 3p ©Isctiromt s^© c lsss i f i td 
ims«r m h w nim #li»ct«w» t c b© airran^d 
in mXm^lm tt«« « tl«etir©n- ©f uihmt iotm 
<r-
witli om ©f th# p ^liictrwt of 
h m ^ t ©ltct«tjriAc corjfif|tiratiort nuiy tot 
^XtQn ^ (rf^^Vcl^ fT}^ QiviiHI X'it^ J 
to » which i« pirobably th« gtownd «tsto ^f 
ih t aoJlteul® loi^r stato of ^ i l s i« 
mwf probably tli© ^mimi st«t# ©f tJi® A9CJ moliswl© m 
t&is »y»t«« «t» ir» Isy oaarlto 
m)ikme$ • t^o oimi of tM, 
ftom tbtiift balding mf go to an arstibondin^ oi*^  
of tlit typd (S» * ^ ># th» 
^iiictafonic eonfiguyatS.©« th« i l m t t m ».t0t«» 
may hi» {jNvsarlMeii 
(Siio^ • * <r3^(3p%» 7T)^ C5« (y^ g^  c r )^^ n^v^ TT 
i 3 
«h4di wUl 9iv« ^I tc t iwie t t i m «r«$ 
of T^T itt to b« I m lyir^ if) analogy vdth 
t!i® m^lmilm eemtsnta to ^ ^ g f ^ i c i . 
w 0.001© ^^ a O^ GOD^  ciT^ 
5-
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hajtides mXm^m^ Xi m i ^ i i t i f y mpp®^  of this 
fotXcsiigifig t® nmdH cm^ wt to 
itt a i l ftim tb® 1aE®tisiti®n % • E • 
HoH^^g if % hisdon^i tu ca^ («:)# ttm aiiWbiiiss^ 
€iC45«r, As m l t twi^  iiaw toeeft 
tbd t x t a a i t t o IRWOIINMS il-K wtcBn p^'^^^^Y 
Co'*'! * cwpling of ease 
t^tal at th^ iSissoeisticm point erf tij© 
tiate B ^ tli# AfCl is Jl-1 ^ los^ tl^n Iti® 
elatSen emt^ ^uewmi state» tt»i» ^ Ulff^ aretwsi^  
i&feotti^  emmpmii to t l^ el^ctsiajic fotctotSon emt^f 
df ti!^ #t€!n©» Salt mm of the excited »t^tes 
tif ^ CI l ies a t thU mm^f so i^iomit 
«3it|?«ct tit® t M A9CI iftta ^ ( a f j ©jf 
•fni m C3Lf gr) atim* to atjplaiA this 
thut i» « ffl^stiwsa in t!j« ip^tentliSl mmw^ 
mrv^ of tiso tjp|««r ©Iccfetewk; siato (8) of tlift lac^ul.®^ 
th^ fiiisaditt}® hm bmn mp)Mmi to tJ® to th# ttirong tut^x-^ 
acticin of til® throe st»t«s ( i) ^Z* ^[ii) ei^ a f l i i ) 
^ ^ fit uitci p^ of Cl» tsuwrefcro vm 
B ia tl*«i IfiRwest of tofbyitf states reatiltlng fr<8u 
^ e of iMm nt&tm* sstat® B will 
a stat^ siaali r^ valuas and dissociot® into 
c^ Jiaaifil stii €1 in stat®'* tla® h 0 i ^ t -llsi^ i!isfxto« 
X m B of tii© silver hsH^i^ ms^a^m^ 
X* ftmmk^ 1.64 i m ^ t * 
m^i* n, 
im vh^.^. mi i m i r i 
mmurn^ phya^mt* ^^ im^u 
10, Herx^ifft 0* ^mctafa Diatcasic itotewl^s 
and tioiitirsocfy 
mtt fmek^ 
gmmm 
mmpfi 
de^c te tfea f t e t t t o in Ifi th^ ©jpcter 
of tb^ f t tjifsting lit© arotatto^l 
of thQ bands- hoa p^Tiiaiiy ifoaoXv© ,^ tli® (0, 
{0» 0) mi {X, 05 &m fr&e itm t^ 
oih«sr bfitfids aM hmvQ hem ^mly^^^m th® mtatiGmX 
constants a» foilowas 
B^ CtT^ I ^ ^ » 0 4 0 0 1 2 c jT^ . 
m*^ S iTC* bO^OODS 
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H^Simk ai^d f&jlwai^ mm llt« f to i^tAK^ tts® 
^MmpHm and iimmBcsma ^pmM,^ of siS^rar imlM^ 
ifi tli« ©iisesim tatat^ ^* h ^ ^ t m of dkjpfaiM 
htmiu in t!i» wiQto 2W0 ^ 8 im 
<»mh of AfSif ami Utifif 
for ^ 
cf tl5» of Hi© HgSiJ i ^ e c y t o t t m 
syttes ©f ^ ill tfe0 see^nd 
^ # 21 f t ^ t i n f ttie i^csdcpti^f* 
t » w by paf sl©^ i ^ i f e JLi^t & t^i r^t i^ 
a m l^wm^ ^UmT haliae li^imxm in a 2 f t tiMi, 
liiisaosft mm ^ t ^ t ^ t© 
^wjowfe©'* tfeot of tit© napmiff w t 
lEHsi im, fefis^sticg tfej ^ittrssiatim 
©f hmdiQ wltli ttmt tfi i^nmiils md (fets I t m^ #stJk 
t© to© ^ s s W^te. t1t# dm t e 
d£f tetfit idllwjS' umi Itilogefir »%cm i»tm ist^t^v^il. 
To tte» hxmi^ of tlJ9 ^ A g ^ r 
ttm foUmlm i^issto mlsttim mu oivw Bade«i? 
a» e V* • ^ and a # f . 
ttm i^otciple shi f t s ft® silvex and Ijjreiaija^ i^tiaa® 
mm hatp mm Sa tisso*^  
tlia t^mmiifA ^liifi^^ h ^ootli^wa 
a m » 3390 S i-y 
toemttf mmim at mrnM 3iaD 
irapmir mm jpe^Jtoistlgartad ^ liale^iy'^ $jti Wm 
m^im IstJow J t e i t forfef b i n ^ m ^ 
mcmM im /^Br to tlia m^fto 2B0 Mf^ 
w^th a I^Ug i^r raeiliisa q^tstt M. 
mm d^sii^md to ^ ^in^lo immh^isig 0 
b^tsjeau tfe^ static BM m mclto^ 
eonstofits cte^loed foi* tho stet© mm m iMom*-
^^ « % « cnT-^ } » 0*74 titt^* 
I t has biiffi tlids stiyt* i t 
tlHl BwK 8tv»t@i!i of t h t l^latmlcr If l l ^ ID tho 
3XD 360D i i t tisaloQcm iM B^ X ^f^tom of 
th0 ^ ^ iw>iecwli«» tfm 3P0tati<wtaI ef 
nm WL tifstma ^ laol^caalt Im* fesuia oi t 
G7 
b^ Bmmm fkXX t^ fwx liesriicto tm P ^ 
B cmaem^mMx^ t© ^ ^ mtmuMn mm 
f^mr^mi ami tli0 towiticsK -SMIS b& fsm ^^ 
^ry*' to tfep ^Z^ state* th^ SE i^itlcsw®!. 
stse^tia?® 0f w : tm mlm^l^ Iw®. 
i« tfes chf^tur sud m^^ ta«> 
l^jiel:!^ 41X0 etmmiyw$ vtiith tli^ XiMiM tmc^tsst^tmh at 
mt disposal. 
tn tlsi^ fWisQut fflif^tirtoail tita systera 
©f tfe© fj^leeulf? ^ m ^ t i t d i m mm f last tSss® 
in a t « r^soli^yitm;* nm mntirmmf 
hf Br to^ in mt tfS^m 3100 - mm % not hmn 
m^ Vtw b^rsdB Mdt cmM smt be casasused 
sr»t«iy ims^ mm^ - of tbln e^ut^noim INmra be^n 
mm^mm^ mcmMy* OK wstm x^^mMS hf toxcw 
iX* 01 teii^ tm B^X 
mmsMi in ttse ^^c^iatl osriSfisr tsi nt, m i t 
spictsetsigm^ ftnd tiie mtMi(sml mts^KUm^ of bmidi 
piixtiaUif vMdi h&s l i^ t o tl3# ^uttacisisiiiitlisd 
of t|}» srotaticml 
111© laoiecul® iiras mtit^ tn ^ i^ii^^sm 
?8 
s&gcrsss?^ in t t e sMEW^iF m for t b t 
mUt^lm in tsi^^m ©f th is thmU* 
tim tii^Mr m^ mm pim^ois^d itm 
felti^li msj^ t te©^ HfQt 4i» ijp^tota. 
hftm tdsl i^ paPtllBitoi^ witli a M l ^ 
fp^tsft tijgr in %fm 
3IS30 * mXi % mw Ut tli® f i s s t oxder <if a 
m^ J-liS^ll-^/^h jpl^ ft® ^ DtiCfQ w^tei^T&ph 
was tolsi® Hms/torU sisa «ras «t 3000 S 
in ^ f t e t CO* 0)t COt 1} aM fe&n^ 
i f t c®?^ In t l ^ cdr^ anx- of a 3*4 m x ^ 
Sm^s^M^* pl^m QBatli^ Stesrt ijpwtspcpfapb tm^lng & 
gigstifiQ ilii^/teli) feteci at «» mil as In 
til® fmmni a 3S f t ^ t i a g (i^ tOCX* ilficss/ii^jfe) 
Jlf0g*3 plut^ m^ ISO toa 
a^^tttjci* j^teit isti; js^afficimt 
^ f p l o t s la s^ iSosssS md&s: of tli«i 3 f t 
twm w li^sss mm^ t&km as tli» 
mm tskm tmn th@ B^tmTMmXrnsgm t(§bM* tka mcms^f 
sfj^ asiaPQRiirt fos- sh&fip aijoife • 0.C6 Kra*^*^  
for diffused m o m T l s p ^ I t i s is^mtt J; 0*1 ucT'*'. 
tto® TaM« of Wi^ iJMiffbtiEs fjjf i^ B^^ S* hm bmn «»<J<I 
•n H* 
—s ^ H 
cr oj rr 
c+ rr 
o H a (D H 
<+ 
(D <t> 
o o D 
c+ cu M O t+ 
^ -O a H H-
H =5 c+ O V> 
H i o 
W 
w • 
(jn <+ 
3 ro 
t + fD 
c + CD 
i Q H 1 
H (0 X 
Q) 
«+ C-4 CO 
H - CU 
3 "-} V) 
<jO M c+ 
(t> rt) 0) !-• 3 •D M O J o o > •-h 
«+ W 
1-1 > o iQ (n CO •D H 
Q) (0 TJ o H D- <+ (D 
• H O 
O o 
l O H H C . 0) <D 
- O a 
s r 
• H -
Cy to 
Jo 
o> o> (D 
>o 
for '£»Enmrfciiig tfa^lsjigtlia into iracuus) ^m&mM^m* 
wmMmmMm^ 
Iti® arisa vsmiMS, smmmM^m- of tJte 
baod mo^ i&wscl f t m tha fir®*-, onler Jairrell-^Mti 
pl^ IKP© in ta&le i; aiorig isdth 
irolstiw intOT^ltios* wmit e>f ttju fcsnds c w H 
Hfcot be iiiefisaarod to t49 tiw of t!j0 0} bfiM 
of ^ mlmiu^o md nm m bami lY^m fit ^ m 
The band head md^ t^ / oss? 
in talil® 1 f m empm^i^m* tJj© a^r?®^ 
i^fjt betfiSKSfi tls0 ffi©asy»eTO0t© ©f tli© barida itmoiwsd if* 
nbsQjptta hf a r l ^ thcae m a s m ^ In t l ^ i ^aon t 
escpsjrSsmt clciarlv' ©bon® that tfci^  pr^fisftt s^/atea is tb^ 
as tbat 'tirn'os^od In t|i© 'tise cootusife 
priiEiliB spoctrjagpaiiw IIITG nhcw In fh^ 
relation giirsm l^ f Brie© for iMspari^ safstlng tltfif 
heads ©f i^is s y s t o to b t sjotisCactw* 
iiarATia?j«a:. musTurm 
Ab ti'tig of Agat asleeul^i is 
to B-OJ of tlMi OINS /fegS m wsnild 
expoct one P and H branch® for out^ ol* the moioicuiair 
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mmj^ 
mismlmsth^t wawmgitar® m^ r s i a t l w Ifitei^iti^s 0T tho 
biWJd© of ttm MC ^yatto raotleciJlo.. 
> in t 
Piecfsimt toico a 
. ^Xft CET*^  ,, 
2 ff 0 3 ^miB.l «>i 
3 » 1 2 3174.^ 3X74*9 •m 
i t 0 3X415 um.m 3X427 
2 • i 2 3190^72 3X331^3 Bm.2 
— . ^ jtartrt JE. 
'd. » iff i — — » ? 
0 f X 10 3225.14 3X00X 
1 2 s 30923 
0 » 2 6 30753*0 307SS 
1 t 3 S 3^8.36 30f»ax.4 ^58,34 306B4 
2 tt 4 30603-0. 3267.0 
2 * 5 3D362.2 3292.S9 wm 
3 » 6 5 330i.S4 30277-4 330X»68 •m 
X f 3 3 3310^48 33Xa»37 30X99 
3 • 7 3 3328.20 
cQ 
or^ 
7-d) (T-C-
O-
(H 
CQ < 
o o 
. -
••C.+ 
• • • JLr 
- J 
• ^ 
•e 
- • —tSTlfe^ ifeL 
r^ -T 
« 
r'-TT^ -- cr 
iig 
B o; 4-> o 
V) 
^ 
CQ 
Q) -C 
o 
TS c to 
XI 
o 
<D x: 
o -p 
c <u e QJ 
cr> Jh 03 
rH 
c 
0) 
a 
CM « 
•H tL, 
1 
spoeto* fltt&si!^ iiilimr ^ four sp^dbs 
^ m ^ m ^ m ^ ^ md ^m^h^) 
feav^ tJiae^t mp^l Aa Wm i-mtwrnl sjilswsa? 
to lios^ ii^ ttm pjcdsimt irKTMsti^sttot mm 
foi» TOlmil^r ift immi^m^ im 
^^stm of Mi^t wste'al^ i s sfestoiis Wm imm 
a a i f ^ i i hmd at 3 1 2 4 a U n a 
Witts "to iKiip M ^ a r t e Bm 0#C3f isii*'^  
aed rikj^ t o tooefeit msi ^ i t e r smaptio* 
tljirely^ lltSs^  t^mM ^ iPt^^^lml Hfi ifee pr^aii^ 
a^jtiJcliQgif .^ ni Byutm mm srad 
laijj % tofieh H its© tlse ^ 
^simM l^m^wm hft m^im m cmmmd t ^ tlio^  
p Ifinmdh at 3 mXms^ tN^ m^tltmX 
of ' > losslf tm %m£lm limre of ©qfjial iistftmiitltjs* 
' t e Hmm cmld to tt-tft (^^ Xlciiidfig 
tliawj® alt^matiwsftt^ 
{t) my s^^ismmmtmS as P «n«l E tMPjsriJSh&s <»ff 
CQ a> < 
4-1 0 
1 
w 
U) 
f 
CQ 
CL> x: -p 
-o c ro X> 
0) JZ 
<+4 o •p 
c 0) e 
<D 
<TJ •H 
C 0) 
o £ H 
J> r« fl^ 
LU 
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<ii5 til© two m d m liJt^s m ^ ti© eriaiog cfei© to tifo 
ife^jmtofe <if P ami B 
dtie^ ^ ^thisie fiipt <Kr as© msTl^^tnQ t^migfotajtt 
IMJ.) tligy ii^ a-ir INf te t«!( twp! is i^ekSH^ ©f 
^ tim ^ t l ^ te of lifi^s 
appsur to ^Isaatt equal, ttisif pueb^iv wot tho P 
R feipi^Hii^s* tm tSwsf i^pir mt^ &u'iM^ nm to ta l i s c ^ i e 
sh i f t ^ ^ I w w i^liaif the sliift 
duie fejErai^ja© at m particiilir J "wali®. M 
u t liis, lim® to t© -awt^  Ijjfomimj 
ijilJLI. tp^^eivsi Iwesr J ^ 
^ t h th® Sm to nit^m: t-siK^  
of iittts ham ^mm ^ I? Ijaeandies <lu« ^ i^m 
bm^im Tft^ Ss jfioteKiig^ B isi mxf 
m^ik tm wt^riippifjQ thma^gtm^* A fex^atodisg i« botis 
b5f«odi©s bs«H3 lesr t t o ilitos nwcty firoia 
Fig. 2 b 
tional isot^^Kl^ shif ts m^ and Bxm 
a l l tb@ four c^rmspoi^in^ t& tliis- fmt 
gd' 
CQ cr> < 
o 
e OJ •p 
>• in 
><: 
CQ 
Q) s: -p 
O 
-o c fO 
JO 
o 
o x: +> 
o 
4-> c CJ 
s o cr> {H (0 
r H c 
<u 
o 
iS 
<n 
u 
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sh i f t s ±n ^^^ a^r^Hiswit i^tlj 
The w^tatiiml atiryctea of ttsos# 
IfeafMis t© tia mm tst^ iia t^sa 
at tl3© irffisol,utiU>f»f ^ aensM ii^Bmm m^f 
taw? MmS^m ©f llfjcjs ^ idi a^ato lis^ t^wn m 
to t m As^^m mn^  Bpmim * tt €mM b« sl^ EHiat that 
tJte UmB 4m i m M ' m t speeios will !?# civsfrlapping, 
lii^r th^ fm§*$ « mti4ss of Hm» mi$ thus 
hmmim t s m hem takm m mmrh^ f^ p&d* 
Hm m Mw laa© ite© 
mf m M^tmrna ^ tli© of Diat^iic mXom 
llnm ^ids ewJUi mi waisim^ sfi^nr^t^ly tmcaus® of 
cwriaf^Siig mm mMM witli a t t e l s k im II* 
c<»gslfftaticsn tUfi^m^ms { A^) in ti^lo- ttt* 
m t A ^ vergys JT cu«W4t utiosim In ttm B 
witli th^ li^lp tl^o xelation 
in tlio t^l® . 


\\ 
W 
« » 
t \ 
^ \ \ ^  
\ 
I 
V 
At 
'v' 
u •o "N 
o 
(Di^V 
Og <N 
74 
J I I O I 
Vaeuu® sfavfsnurabasrs ®nd tlts^ jfotatiosial ^sslgrmnta for tli« Hcies 
of ( i t 0>t (0. 0} and (0, 1) bandB. 
3 1 -,0,,, ,, , ..0.^ , ,0 , , 
fl{J5 nm pm 
m 309S7.7:> 30971.81 
u "K* 87.af7 71.18 
6ffi 90.01 31374 86.94 70.S5 
63 73*34 86.63 69.99 
64 72.29 86.28 69.35 
es m,m 7i,3S m.m 
mM 70.39 m,m i^.Ol 
67 m.m 69,37 m.^ 67.S0 
6a 68.45 C4.S4 
m 84.91 67,47 84.12 66.13 
t o maz m*^ 03.79 65.5a 
n 6S.4S 64.77 
•tf 
m.m 64.23 
63.40 m.m 63.42 
74 81.98 
8D.41 a . 3 0 s i . sa 61,m 
76 81 . u 
77 «•> aD.67 60.45* 
7$ 58.17 B9.77* 
TASin n (COnUnuad) 
J nn P(J> n( j ) P(J} B(J) PCJ) 
n 3Jt357,2& 30979.01 30^ .03* 
eo 79.39 58.20* 
ni • 55.13 •m 78.00 
82 im 311^.72 
83 m urn m m 77.82 55.85* 
m m -w 77 a s 
m m 97 
m 48*24 76.01 59.39 
m 4? ^ 21 75.2? se.56 
1® 46.00 17.80 94.76 Mm 51.73 
m 67.47 17.17 m»m 74.1S 50.91 
90 43.65 16.58 92.91 73.62 50.08 
91 42.40 92.04 73.04 49.21 
92 64^40 41.20 15,02 91.06 72.43 4S.37 
93 14.49 ^ . 1 9 7 1 . ^ 47.46 
94 62.35 38.74 13.71 ^ . 3 1 71.18 46.60 
^ 6X.38 37.39 12.98 36.44 70.55 45.90 
96 60*35 36.0T 12.39 69.99 45.18 
W 34.91 11.61 85.49 69.35 44.17 
m 58A7 33.28 10.93 65.47 68.75 
w 57.25 lO.lS m»49 68.01 42.37 
m 36.21 0^.47 83.50 67.30 41.41 
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TABtE I I (Cofttinuod) 
J PU) mn PC J) 
iOl 
102 QBM Bum 
103 oT^sa 
m 
sm m,m 
m 05,23 n.45* 
im 04 •36 
MM m^m 
m m*m 74 •SO* 
m 73as* 
?7 
Ifea of the m s m A J ixm 
a a t ^ a l ^ t iifi® ssot to^ssatosl irdtli acciafacv' 
a® Q C0nmqtmitt&0 ®f ^iicti i^^ lii© II10 csfJtrlf^jipjl 
stss^hisis cmm^M ^ M is© mpms'iminttaUf^ 
ftm Glmtiem u o n f i ^ u t i m fcge tl® gsfoaml ^tato 
0i tin© ^g^r l a o l ^ l e uiiy bo in ©aailit® my 
tmtde for tlia silver im^ teg&if® t^osj® 
Br ^m 
gmismi^  M t ^ ^-l^^istumlc €aMgur-atim for tibs^  
t!i« syatesi Agar wqir ^dbijbly tii® ^^aral »tigt» 
^ tills tystaoi has Kiao ten in ^scarptiois. 
th^ f i r s t f«w lylfs^ e J^ txwie oia 
9 
IBMMl 
OaeMn&tlm Mff^mmm for tfet O), C0» 0) 
J I , 
mpx' m ) 
HfJ-li 
, ,,„„ 
60 1 5 M 
6J. iraf 
m i7»m 
63 mm X7.72 xe.64 
64 17 M 
i r^m 
66 mm 1S.30 
17*4® m.66 
60 i f . m XB^rr 
^ IT ,44 X7M X9.W 
mM XB*n 
n X7M 
n M a a mm XB^m 
n X9M 
t 4 IB.90 19-33 
mM 
WM 2X,X6 X9.92 2X,XZ 
r r 21,49 m 21*34 
7$ «» m S0.43 
n m m m.78 22.00 
c. 
rmm in {cmtxtmd} 
• ^ 22.42 
0Jt ^ • 21,49 
^ ^ 
^ ^ ^ ^ 2U97 Z^M 
m ^ ^ m m 22M 2Bm 
m- ^ ^ ^ 
as SS^iS 24 - - 2a 
m - aa^ai 24,28 
as 22,4$ n m a4,4e 
S9 23,2s 23»a4 24^71 
^ SS.^f' 25.0? 23.6? 25.13 23.54 24,94 
9JL 23.06 23^75 23,S3 
23.20 2 3 . ^ a&#6X 2 4 ^ 
93 23.44 24.33 24,3$ 25,83 
23.61 SS^Oi M^m 
^ 26.2S 24.54 24^65 
24.93 24*81. 
27V0? ^ . 1 2 24.92 25,18 
24.i» ^ 25'«3fy 
- 25.66 27.43 25.64 
100 25.97 25.89 27.71 
101 26.34 m^m 27.89 
102 2i6.58 26.47 27.79 
<3 0 
T/»1E IXI (CpntlmxKl) 
J 
103 a? .01 
104 
105 IBM 
m 
m is^m 29 
m 
km 
im 
rmul y 
Eotational constants for tho raoleculo. 
V S4 0 V i 
lb 0.064^ 0*0632 0,0012 
X OtOOOJ^  
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of ijiihids tb& T^T ^ipcsctid to bt^  iyifig icBiest 
in tsfitli th^ icnste ceseis of halogens, wai 
&si thijs i s CO^ ) smJtis^ aJt ta ttot 
in cassr cf t^i? M ef ossd i ^ l 
O 9 o 
sod 
ADSTRACy 
Th$ thosis oiititl®d *The cession spactra of AlCl, 
A^l and AgDs m©lQculGa'** aubmlttGd t o t h a Allgarh t t u s l t o 
lMvorslty» Aligiirh, India, has bcKfo divided into four 
ctmpt@m» tlio abatsructs of which aaro given below. 
11i0 A-X systtjm of tho AKJl molocul© has beon XQCovdo^ 
in th© stcond ordw of th© 21 f t grating sjp^ctrograph. The 
vlbrotionol constarvts, for th© upp«r A, obtoinod by us 
SiTO not in agreenj^nt with thoso of earl ier v/orkers. I t has 
boon pointed out that tho constants obtained by Dhaduri and 
Vo^Xgt are not consistent with thoir om obttrvations • The 
ground state vibrational constants reosin unehanged. The 
sr^vised vibrntlonal constants for th® Qxclt<Ma state «ro as 
followss 
a)» a c®- ;^ » 5.46 cm'^j ^^ V^ • - 0.14 cm*"^ , 
11i« A'-X 8ys t» of th® Aid }nol«cul9 hm biim xooovd^d 
at a hi0i resolution, Additi©n«l haad» htv» b®«n «l>t<irv®a in 
th® (Of 0) bar>d. Th« rotational structwro of (O, 0) and 
( l i 1) bandt has b»©n r»solvtd snd the rotational eonatantt 
obtained ar« as follows: 
BI ts a244Q dsT^s « O.CXDIS OtT^, 
Hi© sotatlonai constants obtained for tho tippoa? state 
aro {^it© tSiffo?or>t fma tijos© available in tho li teraturo. 
Tho dcjgrsdstiofi of ©any bands» vihich could not toe oxpXgjii^ oci 
with tho conotantfi (D^ « 0.25Pt oC^^ » 0*00s» B^  » 0«24a and 
a*0(325 given by Horsbex'g in his booU "Spoctra of Diatomic 
aoloculos^i cm bo oj^plsinod v4th tho ho2p of the picoaont 
comtants* T-ho rotational intensity distrStoution in tho 
(Ot 0) bsr^ indicotes s tonporatur® of obout 425%* 
Tho B-X syst«m of the AgCl niolocul® lying in tho 
region 3100 •• 3400 % has boon photo^raphsd in ®:aioslors in 
tho socond order of a 3S f t grating (SOfOOO linos/inch) spoctro*-
graph at 0,3S ^ m dispersion, A rotational analysis of the 
{li 0)« (0« 0) and (0>. 1) bands has boon nado. tho oonstsnts 
obtained for th® ^A^^^Cl fflolaculo era as follows i 
B* « d T ^ 5 « 0.0018 cro"^  
Bg « 0.122^ m'^ ^ S ^ «0.000$ cm"^. 
A considarotion of the olactronic configuration and 
tho low lyirjg oloctronic statos alongwith tho observation of 
on© P and R brsfjch only* indicate that th® coupiing in th© 
molocul® i s pri^ably of l^nd't caoe (e) typ«« 
8-X ©vote® of tho A90r f3oi€K:ujlci has boan iretsorv. 
for ttio f i r s t tim© in omissioof in tho secorjd o r t e of 
th© f t 9i?atirt9 tpeetrogroph* Itj® arotational ©trosturo of 
t\m bands has boon partially r^solwrf. Tlio C t^ l)f |0t 0) 
and (1, 0) bonds are froo from ovorlspping duo to other bandf. 
and hmo boan analysod. tho rotstionaX constants obtolnod 
BT0 as follmmi 
B* « cnT^  i «O.OOXa m^* 
B^  w cnT^ $ a cra*^. 
